UNIVERSITY OF NEW ENGLAND 


University of NAME: 
New England : 


STUDENT NUMBER: 
UNIT CODE: SOIL220 
PAPER TITLE: Soil Science 
PAPER NUMBER: _ First and Only 
DATE: Tuesday 14 October 2014 TIME: 9:15 AM TO 11:30 AM 


TIME ALLOWED: — Two (2) hours and fifteen minutes 
NUMBER OF PAGES IN PAPER: FOUR (4) 
NUMBER OF QUESTIONS ON PAPER: SIX (6) 


NUMBER OF QUESTIONS TO BE ANSWERED: SIX (6) 


STATIONERY 6 PAGE ANSWER BOOKS So GENERAL PURPOSE ANSWER SHEET 
PER 


CANDIDATE: So GRAPH PAPER SHEETS 0 GEOLOGY SAMPLES 


OTHER AIDS REQUIRED: NIL 
POCKET CALCULATORS PERMITTED: YES (APPROVED MODELS ONLY) 
TEXTBOOKS OR NOTES PERMITTED: NIL 


INSTRUCTIONS FOR CANDIDATES: 
e Candidates MAY NOT start writing until instructed to do so by the supervisor 


e Please pay attention to the announcements and read all instructions carefully before 
commencing the paper 


e Candidates MUST write their name and student number on the top of this page 
e This examination contains TWO (2) Sections, A and B 

e Both Sections must be answered by all students 

e Use a separate answer book for Sections A and B 


e Questions are not of equal value. The allocation of marks are provided next to each question 
number 


e This examination question paper MUST BE HANDED IN with worked scripts. Failure to do 
so may result in the cancellation of all marks for this examination 


REMEMBER TO WRITE YOUR NAME AND STUDENT NUMBER AT THE TOP OF THIS PAGE 


THE UNIVERSITY CONSIDERS IMPROPER CONDUCT IN EXAMINATIONS TO BE A SERIOUS OFFENCE. 
PENALTIES FOR CHEATING ARE EXCLUSION FROM THE UNIVERSITY FOR ONE YEAR AND/OR CANCELLATION 
OF ANY CREDIT RECEIVED IN THE EXAMINATION FOR THAT UNIT. 


SOIL220, Trimester 2 2014 
SECTION A: - MUST BE ANSWERED BY ALL STUDENTS 


QUESTION 1 (8 marks) 

The matric potential in a soil at the soil surface (point A) is 0 m and at point B (at 0.25m depth) it is -1 m. 

The average hydraulic conductivity of the soil between points A and B is 0.004 m/sec 

(a) If we take the surface as our reference point, what is the gravitational potential at point B in units of metres, 
and units of kPa? Show your working (2 marks) 

(b) What is the equation for hydraulic potential? (1 mark) 

(c) Determine the matric potential at point A and point B (hint, units of metres is easiest) (2 marks) 

(d) Calculate the hydraulic gradient (1 mark) 

(e) Use Darcy’s Law to calculate the flux of soil water in this system. Include the appropriate units 
with the answer (2 marks) 


QUESTION 2 (12 marks) 

a) Two undisturbed cylindrical core samples of a uniform, non-shrinking soil were taken from a paddock. The 
cores are 7 cm (0.07 m) internal diameter and 6 cm (0.06 m) in height. The soil has a particle density of 
2650 kg m® and the density of water is 1000 kg m®. The data in the following table were calculated for a 
number of soil physical properties. On checking the table of data, you notice a number of calculation errors 
and other inconsistencies with the data. Please find five gross errors (not including any small rounding 
errors) in the data and explain why you believe these to be wrong. Assume that the soil weights and the 
dimensions of the core are correct. Show any working required, including which of the provided equations 


were used to determine errors when needed. (10 marks) 
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Calculated soil properties Sample A Sample B 
Wet soil weight 0.440 kg 0.330 kg 
Dry soil weight 0.420 kg 0.305 kg 
Gravimetric water content 0.70 kg/kg 0.082 kg/kg 
Bulk density 1432 kg m® 1321 gcm® 
Volumetric water content 0.310 m*/m? 0.108 kg/kg 
Porosity 0.314 0.502 


b) Using only the results in the above table (including the correct results you have determined), and 
assuming there are no other differences between the two samples, which of sample A or B would 


best be suited for agricultural practices, and why? (2 marks) 
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QUESTION 3 (20 marks) 

Answer the following FOUR questions. (5 marks each) 

(a) Describe one way water may be lost from soil in an agricultural setting. Would you expect this loss to be 
higher or lower in a sandy soil compared with a clay soil? Give reasons for your decision. 

(b) Describe the two processes of slaking and dispersion. Provide an example of a type of soil that undergoes 
each process. 

(c) Define the following terms and outline any relationship between them — Field Capacity, Permanent Wilting 
Point, and Plant Available Water. 

(d) Describe one way land use managers may reduce sheet erosion risk. Briefly outline how the practice is 
supposed to reduce erosion risk, and name which factor or factors in the Universal Soil Loss Equation that 


the practice aims to influence. 
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SECTION B: - ALL STUDENTS 


QUESTION 4 (20 marks) 

Write brief comments on ALL of the following topics (4 marks each): 
a) salinity and plant growth 

b) phosphorus adsorption 

c) charge on kaolinite 

d) effects of fertilizer on soil pH 


e) soil sampling strategies 


QUESTION 5 (8 marks) 


Using diagrams, describe nitrogen mineralization in soil and the factors that affect its rate. 


QUESTION 6 (12 marks) 
You are asked to provide advice to a cane farmer in north Qld on a Ferrosol who still burns trash before 
harvest. His cane is not tillering well and the older leaves in particular are suffering clear marginal necrosis. 


You are provided with the following cation results from the surface 10 cm. 


Soil test Value 


Exchangeable cations (cmol,/kg) 


Ca** 1.1 
Mg” 0.3 
K* 0.1 
Na 0.1 
Al* + H* 0.8 


a) Calculate the cation exchange capacity (cmol,/kg) and base saturation (%) (4 marks) 


b) What do you think the pH (+ 0.5) and dominant clay mineral of this soil might be? (2 marks) 
c) What do you think is causing the observed plant symptoms? (2 marks) 


d) Describe the advice would you give this cane farmer? (4 marks) 


Please remember - This examination question paper MUST BE HANDED IN. Failure to do so may 
result in the cancellation of all marks for this examination. 
Writing your name and number on the front will help us confirm that your paper has been returned. 


